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BASELINE DESIGN
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360° SCAN ALLOWS CONTINUOUS,
SEQUENTIAL VIEWS OF EARTH, SPACE
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MODIS-NSUBSYSTEMSt 1-SANTABARBARARESEARCHCENTER
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Mainframe Assernbty(andAppendages) ●

Scan Mirror Assembly ●

Afocal Telescope Assembly ●

Aft Optics Assembly d

●
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Dichroic module

VIS Objective module

VIS Focal Plane module

NIR Objective module

NIR Focal Plane module

SWIR/MWIR Objective module

LWIR Objective module

Radiative Cooler Assembly

● Cooler Cold Stage module

. SWIWMWIR Focal Plane module

● LWIR focal Plane module

Main Electronics Assembly

VIS/NIR Analog Electronics Assembly

SWIR/MWIR / LWIR Analog Electronics Assembly

Solar Diffuser Assembly

Solar Diffuser Stability Monitor Assembly

Spectro-Radiometric Calibration Assembly

Blackbody Assembly



A MODULAR DESIGN FACILITATES
ASSEMBLY INTEGRATIONAND TEST 1-
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MAIN ELECTRONICS
MODULE LOCATION
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LOCATION

AFT-OPTICAL
ASSEMBLY LOCATION

● High stiffness-to-weight ratio

● Low thermai expansion coefficient
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OPTICAL DESIGN UTILIZES REFLECTIVE
AFdCAL TELESCOPE WITH FOUR
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OPTICAL SCHEMATIC SHOWING
ORIENTATIONOF FOCAL PLANES
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MO~lS-N FOCAL PLANE LAYOUT
AND MATERIALS 8/28/91
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CAD i)RAWINGSSHOW FILTER
MOUNTINGAND ASSEMBLY

COLD STAGE ASSEMBLY ~
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FILTER MOUNTING CONCEPT
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BUFFERED DATA RATE: 10.7 MBPS
91-9-2T2
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m

IFOV WORDS/see
TOTAL DATA

BANDS (m) (EACH BAND) “Ts’wORD
RATE
MBPS

8-32 1000 30,127 12 9.038

3-7 500 120,509 12 7.231

[&.4 Ah

1,2 250 482,204 12 11.569 ~ +“

33-36 1000 30,127 10 1.205

TOTAL RAW DATA 29.043 MBPS
A

● 15 megabit memory buffers data to 10.7 MBPS (day), 2.9 MBPS (night) with overhead
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MODIS~N IN-FLIGHT CALIBRATORS
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PERFORMANCE OVERVIEW FOR
REVIEW BY THE MODIS-N

SCIENCE TEAM 1-SANTA BARBARA RESEARCH CENTER
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●

●

b

●

●

●

Spectral Requirements - Multiple optical vendors have indicated that all of the spectral
requirements can be achieved.

Spectral Band Registration (SBR) Requirements - The proposal identified this as a critical area.

Recent analysis since that time indicates that the “residual” optical distortions are quite large.

b

●

●

●

SNR

Meeting the requirement with the baseline requires focal plane displacements to compensate

for the nominal optical distortions. – ‘“w XY ~’~”h- ‘“”4
5~L~ b+; 5W ~>~. b{+ k. ~ e A3A&.- ~

Residual optical distortions dominate SBR in the track direction.

‘L
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We meet the *0.1 IFOV requirement, but with minimal margin. ti”r? ‘“

More on this subject will follow.

& NEAT will be met with significant margins (except for band 21; Fireband NEATspecified at

MTF Margins> 2Z/O at Nyquist

Polarization Insensitivity of< 2% for angles Up to t 45° and 0.43pm < k < 2.2pm can be achieved.
ti71 L A-m+/ um & p%”k RI(-Y

Calibration Accuracy - These requirements are probably achievable, but very difficult.
9
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● Band 21 Pr~ct NH Shown for 700 K Scene Temperature. NET@ 300K = 9.5K, NET@ 335K = 3.1 K
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SPECTRAL BAND REGISTRATION

BASELINE PERFORMANCE I
I SANTA BARBARA RESEARCH CENTER

a aubsldlary

● Summary of Registration evaluated at Top, Center, and Bottom of Field:
(after translation to accommodate nominal optical distortions)

● We meet the requirements, but just barely - some random contributors
are not fully understood at this time.

b
[~k 5 ‘GZd5& ~ d ‘a’

● Scan Direction Registr~tion of Corresponding D~ector Elements:—
7 lFOV(Dfi;~n ;y’r;ndom errors associated with EFL, Detector ~~,~~~

Misalignment, Optical Axis Misalignment, Thermal and Mechanical ~-~ .~~~
Stability, Launch shifts, etc.) -( h +~“~ ~ tipdk - s~”hUs c~~~

● Track Direction Registion of Corresponding Detector Elements:

● @..l lF~~W(Dr~venby residual optical distortion+ random errors)

+“● Man~;f t e random errors will not contribute to within focal plane
registration errors. EFL, mask dimension, and SCA-to-SCA errors will.

I



SPECTRAL BAND REGISTRATION I
(CONTINUING ACTIONS) I

BAHTA BARBARARESEARCHCEHTER
● wb~ry

● We will continue to work to reduce the anticipated mis-registration to
increase our margin against the specified requirements..

● We will work with the engineers for each subsystem to attempt to
significantly reduce the random contributors to the registration
uncertainty.

● We will continue to evaluate minor variations in the optical design which
might lessen the residual distortions. A

A,’ktim
~>~-<>
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BASELINE CHANGES FOR REVIEW BY
THE MODIS-N SCIENCE TEAM I

~ SANTA BARBARA RESEARCH CENTER

a aubsldlary

● D.C Restoration on the Blackbody instead of on cold Space.

● Several Advantages:

● No need to avoid restoring on the moon. The moons presence might be quite difficult to
accurately predict. Moon now occurs during Calibration period.

c Calibration occurs on space view immediately following d.c. restore. If we were to
restore on space, the blackbody calibration occurs on other side of mirror after
viewing the solar diffuser and SRCA.

● It would be desirable to operate the entire instrument (with the exception of the SRCA) at a
100% duty cycle.

● Maintain maximally stable thermal environment.
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BASELINE CHANGES FOR REVIEW BY
THE MODIS-N SCIENCE TEAM I

(Cent’d) I SAHTA BARBARA RESEARCH CENTER
a subsidiary

● Relocation of the VIS & NIR analog electronics functions to the “Growth” volume that has a prime

view of space for optimum heat transfer. y- lk%-- L ~,.

Four benefits to the design:

1)

2)

3)

4)

Provides extremely stable thermal environment for VIS & NIR electronics S1 “C at 10070 d.c.

Significantly reduces the power dissipated in the “Analog Electronics Module” which gets a
solar load on its radiating surface during a portion of each orbit.

Provides adequate volume in each assembly for a reasonable growth, if necessary. (Another
way of expressing this advantage would be to say that a lower risk packaging technology
can be used.)

Reduces the cable lengths from the VIS and NIR focal planes from approximately two feet to
approximately one foot. ~

fL[ 5(4W - A y“’~~~’::~{~ P L

● Reduced Field Angles and Increased Effective Focal Lengths (slower f/#’s) for each of the Imaging
Objectives

1)

2)

3)

4)

Field angles are reduced by minimizing the spacing between spectral bands.
(3 IFOV’S instead of 4)

Focal lengths are increased by simultaneously increasing detector sizes.

These changes improve optical performance (SBR) and reduce physical size for easier
packaging.

Slight reduction in radiometric performance& requires multiple stripe filters per substrate.

m I(

?

+ ~.jw-”a w~

z “1+> /“- *L5+&
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BASELINE CHANGES FOR REVIEW BY
THE MODIS-N SCIENCE TEAM

(Cent’d) 1-SANTA BARBARA RESEARCH CENTER
a subsidiary

● We are re-evaluating the use of TDI in bands 6, 13 & 14. The benefit does not
justify the complexity in all cases. As an alternative, we are considering
the use of non-iinear gain to imp~~vethe performance at Ltyp for these
bands. T@~Use u-w)

● We are aiso considering the use of non-iinear gain in band 29 to improve our
margin. We are currently predicting an NEATof 0.041K against a
requirement of .05K, a 22% margin.

● Why do Bands 29,31, and 32 require an NEAT of 0.05Kwhen the other
LWIR bands oniy require an NEAT of 0.25Kor greater?

23



SUMMARYSTATEMENTS 1-SANTA BARBARA RESEARCH CENTER

a subsidiary

●

●

●

●

The Modis-N requirements are very challenging.

We believe our Baseline Design is a near optimum solution to the MODIS-N—

requirements.

Our Baseline Design meets most requirements with significant margins.

We will continue to try to optimize the design through modest changes to
Baseline.

the
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